Abstract-Information systems (IS) researchers have begun to investigate how national culture, as articulated by Hofstede, affects a wide variety of issues. A citation analysis of IS articles that cite Hofstede's research on national culture suggests that most research is focused on issues related to IS management and to IS, while issues related to IS development and operations and to IS usage remain relatively unexamined. Within the dominant categories, research is concentrated in the IS management and types of information systems subcategories. Furthermore, the dimensions of national culture outlined by Hofstede have not been frequently used to develop and to build theory. Research opportunities and approaches to develop a stronger cumulative tradition and theory for international IS issues are proposed.
I. INTRODUCTION
A S EVIDENCE of a world that is becoming increasingly integrated, the terms "global" or "globalization" occur in many management disciplines from managerial economics to marketing to management information systems (MIS). Globalization has affected business by increasing the competitiveness of the marketplace, restructuring organizational boundaries, and creating new challenges for managers who deal with multinational companies or international subsidiaries and alliances.
Globalization is particularly relevant for information systems (IS) practitioners and researchers because IS have played two important roles in organizations' responses to globalization [1] . For example, in the past two decades, the development of IS has contributed greatly to the feasibility of and opportunities for globalization. Secondly, national differences may affect IS use, implementation, structure, and characteristics given that many international and multinational companies need to transfer or develop technologies in a number of different countries (e.g., [2] - [6] ).
A number of factors have been suggested to cause national differences, including a country's infrastructure, the political and economic situation, the physical environment, and the cultural dynamics (e.g., norms, values, and languages). For example, infrastructure capabilities are manifested in differences in how various IS are implemented and used within different countries (e.g., the preponderance of wireless technology in South Korea, versus a heavier reliance on fiber-optic technologies in North America). The physical environment can also create some novel challenges for implementing technologies, such as in some parts of Africa where the temperature can become so high that computers simply will not work in the environment, thus creating new challenges for simply making a group decision support system work [7] . Economic differences have been associated with IS in terms of the digital divide [8] and countries at similar stages of economic development typically have similar technological infrastructures and systems. While countries with highly developed economies have extensive technological infrastructures and systems, such investment is more limited in countries whose economies are less developed. There are also other less tangible, but no less important, differences between nations. National culture is a more difficult construct to understand and define than infrastructure issues. However, a commonly stated impact of the globalization of business is the need for managers and researchers to improve their understanding of the role of national culture on management styles [9] - [13] . This is also true within the field of IS; there have been several calls for research that integrates IS and national culture [12] , [14] , [15] . National culture has been illustrated to influence IS above and beyond political, economic, and physical factors. For instance, Straub [16] has found that due to the characteristics of the written Japanese language and because of other cultural factors, Japanese workers prefer to use facsimile machines rather than e-mail, whereas this preference was not noted in the U.S. Montealgre [17] illustrates a situation where a manager, who was educated in the U.S., wishes to implement an IS, but must first take into account the national culture and environment in order to successfully implement the system. Jarvenpaa and Leidner [18] also illustrated this phenomenon with a Mexican company that had to consider the national cultural norms and values in order to ensure implementation success.
National culture has been studied long before computerized IS were introduced and there are many different approaches to studying the construct of culture. Anthropology has the longest history of studying culture; it advocates cultural immersion for the researcher to fully understand a single culture. While cultural immersion and similar qualitative studies (e.g., case studies) are rich and lead to an in-depth understanding, they are expensive and time-intensive and do not readily lend themselves to simultaneous comparisons of multiple cultures. Other methods were subsequently developed that tend to follow the positivist paradigm and use quantitative methodology, such as Triandis's [19] and Hofstede's national cultural dimensions [20] , [21] . A more recent addition is the social identity theory, which has been applied to the individual level analysis of culture [22] .
While a number of the available methodologies and operationalizations of national culture are valuable and add to the understanding of national culture and its influence on IS, Hofstede's proposed dimensions of national culture are very commonly used. These dimensions allow national-level analysis and are standardized to allow multiple country comparisons. Furthermore, Hofstede's dimensions are often employed by researchers when "international" or "national culture" issues are discussed within IS (in other fields Hofstede's name is nearly synonymous with national culture). However, it is important to discern in what ways has the IS field been using these proposed dimensions. Has the IS field been able to build strong theory and generalizable managerial practices from this framework, as have other management disciplines? Regardless of its strong methodological basis and the importance of global issues in IS research, Hofstede's cumulative impact on this literature is not yet clear.
The purpose of this paper is to address these questions and to examine the potential role in future IS research of the national culture dimensions proposed by Hofstede. We conclude that Hofstede's national culture dimensions do indeed have a role in future research in IS; however, their role should be specifically at the national level (and subcultural group level) of analysis, not at the individual level. It should be noted that it is not our contention that Hofstede's measure and national culture dimensions are the sole appropriate approach to investigating issues relating to national culture. Rather, it is the purpose of this paper to understand how Hofstede's national culture dimensions have added value to IS research and what role these dimensions should play in future IS research.
In order to assess the impact of Hofstede's national culture dimensions, this paper uses a citation analysis to examine how Hofstede's work has been used by IS researchers. Our contributions to the literature are, thus, twofold. First, this paper will identify those areas in IS research that have been informed by Hofstede's national culture dimensions, which should suggest opportunities for future cross-cultural IS research. Secondly, this paper will discuss how IS researchers might use Hofstede more efficaciously to develop better theories by considering how Hofstede's dimensions can be used as independent, moderating and control variables in future studies.
This paper begins with a brief review of the cultural dimensions proposed by Hofstede. The results of the citation analysis are presented next; the found citations are classified according to the IS classification schema developed by Barki, Rivard, and Talbot [23] and also classified according to the extent of their integration of Hofstede's national culture dimensions and IS research. The paper then identifies areas of IS research that have been significantly informed by these cultural dimensions, as well as areas where this is yet to take place. Summaries of major findings as well as opportunities and approaches for future research, which will encourage a more cumulative tradition in this area, will also be discussed.
II. HOFSTEDE'S CULTURAL DIMENSIONS
Twenty years ago, Hofstede [20] reported an extensive study, that he had conducted from 1973 to 1978, to define the construct of national culture. He argued that the "survival of mankind will depend to a large extent on the ability of people who think differently to act together" [20, p. 9] . His argument was that in order to be able to act together, people must understand and be aware of the differences between cultures. Culture was defined as "the collective programming of the mind which distinguishes the members of one human group from another" [20, p. 25] . This collective programing is based on values-"a broad tendency to prefer certain states of affairs over others" [20, p. 19 and 25] . In other words, members of the same culture will be similar in the way that they would prefer to view the world. While this definition of culture had basically been accepted prior to Hofstede's work, he was able to further the field by developing a taxonomy of culture.
Researchers from a number of fields are familiar with the work of Hofstede and the four dimensions of national culture that he defined originally (a fifth was added later). From 1980 to 1999, Hofstede's original book [20] had been cited nearly 1700 times in the Social Science Citation Index (SSCI). The majority of the citations have been within general and international management, but several citations have been within organizational behavior and marketing. Other fields, such as psychology and sociology, have also used this work to further their research. Hofstede's work appears to be flourishing in these disciplines, enabling a cumulative tradition, yet it does not seem to be the case in IS research.
Authors within the IS field have recently questioned the overreliance on Hofstede's dimensions and characterization of culture [16] , [24] - [27] . There are three major concerns regarding Hofstede's taxonomy of culture. The first concern is that Hofstede's dimensions assume culture falls along national boundaries and that the cultures are viewed as static over time [24] . The second concern is that national culture is assumed to be homogenous; subcultures are often assumed to not exist in the use of Hofstede's taxonomy [24] . Finally, the third most common concern regarding Hofstede's dimensions is the level of analysis implied by the dimensions and subsequent uses of the dimensions. The five dimension indexes are national level measures; however, several studies apply this national measure to groups or individuals [16] , [25] - [27] . This is a common occurrence within the IS field; however, even Hofstede states:
"If the questionnaire is used to compare responses from individuals, from occupations, from employers or from other categories other than nations or regions, the answers should be studied question by question and not combined into the five dimensions. There is no reason to assume that in this case the present questionnaire is the most suitable instrument! The questions and dimensions in this questionnaire have been chosen for comparing countries and the questionnaire is meant for use at the country level. It should also apply for the comparison of geographical regions other than countries (within a country or across countries) [emphasis in original]" [28, p. 3] . The theme that runs throughout these criticisms focuses on the way that researchers have used the dimensions, not on the underlying results. The criticisms are properly directed at the employed research methodology and not at the theory. Therefore, investigating usage of the dimensions is a primary goal in this paper.
Beside these three most common concerns regarding Hofstede's dimensions and taxonomy of culture, there has been a call for a more theoretical approach to studying culture [22] , [24] . Straub et al. [22] introduce to IS the Social Identity Theory as a theoretical approach to studying culture at an individual level. The key aspect of this theory is that an individual will identify themselves as part of multiple types of culture (e.g., professional, organizational, ethnic, and national culture) and while they all assist in defining the individual, certain cultures will be more salient to the individual at certain times. Straub et al. [22] contend that individuals may or may not identify with the national culture; the researcher should not assume that they necessarily do. The Social Identity Theory enables IS researchers to have a theoretical framework for studying culture at an individual level. In short, it provides a complimentary research perspective, not necessarily a competing one.
In spite of criticisms from some quarters about the validity and generalizability of Hofstede's results (e.g., [29] and [30] ), articles published in leading journals have established its usefulness in theory development and testing and have found support for its contributions [31] - [35] . Furthermore, in a major citation analysis, Hofstede's work was identified as having one of the most significant impacts, of all research, on the field of international business studies [36] . Hofstede employed rigorous methods in the development of the dimensions. Summarizing briefly [20] , [37] , Hofstede conducted two surveys of virtually every employee at IBM (1967-1969 and 1971-1973) resulting in a data bank of 116 000 questionnaires. Subsequently, the survey was administered to a group of 400 international managers from a variety of organizations. Finally, the results were used to develop hypotheses, which were then tested using data from national economic and social indicators and public opinion polls. In this final stage, the real potential for the dimensions was shown, as the framework was able to compare data sets that had never been previously compared.
Hofstede's purpose was to determine the main criteria by which national cultures differ [37] . In order to do this, Hofstede [20] employed a large-scale survey of the employees of a large, multinational corporation, subsequently identified as IBM. In the end, this study defined four dimensions of national culture: 1) individualism-collectivism; 2) power distance; 3) uncertainty avoidance; 4) masculinity-femininity.
Hofstede defines these dimensions as follows [20] , [37] , [38] .
The first dimension, individualism-collectivism, represents a continuum. An individualist culture is one in which the ties between individuals are loose. On the other hand, a collectivist society finds people integrated into strong, cohesive groups. Cultures high in individualism will value personal time and personal accomplishments. Whereas cultures high in collectivism will value the group's well-being more than individual desires; the belief is that it is best for the individual if the group is cohesive [20] .
The second defining dimension is power distance, which is the extent to which the less powerful members of institutions and organization within a country expect and accept that power is distributed unequally. Cultures that are high in power distance are illustrated by decisions being made by superiors without consultation with subordinates (and subordinates preferring this practice) and employees being fearful of disagreeing with their superiors [20] ; whereas cultures that are low in power distance will have a more participative and egalitarian relationship between superiors and subordinates. In other words, power distance has been defined by Mulder [39] and adopted by Hofstede [21] as:
"The power distance between a boss B and a subordinate S in a hierarchy is the difference between the extent to which B can determine the behavior of S and the extent to which S can determine the behavior of B" [21, p. 83] . Uncertainty avoidance, defined as the extent to which the members of a culture feel threatened by uncertain or unknown situations, is the third dimension, measured from weak to strong. Uncertainty avoidance is "related to anxiety, need for security and dependence upon experts" [20, p. 110] . A culture that is high in uncertainty avoidance would exhibit a rule orientation, prefer employment stability and exhibit stress [20] as the members of the culture try to explain, mitigate and minimize the uncertainty that is inherent to life.
Finally, the fourth dimension is masculinity-femininity. This is possibly the most controversial dimension in Hofstede's taxonomy and perhaps the most misunderstood. Initially, it had been defined in terms of social gender roles and the distinctions made. Highly masculine cultures had very distinct gender roles, where "men are supposed to be assertive, tough and focused on material success; women are supposed to be more modest, tender and concerned with the quality of life" [40, p. 6] . Both men and women being concerned about quality of life characterized feminine cultures. The more popular view of this dimension is to view the masculine and feminine culture in terms of emphasis of competitiveness and material success versus nurturance and quality of life, rather than in terms of gender roles for the sexes.
The distinction between these two definitions of the masculinity-femininity dimension is the application of the cultural dimension. When masculinity-femininity is applied to the national culture as a whole, the gender roles view (social roles for the different sexes) is the appropriate interpretation. However, when the masculinity-femininity dimension is applied to the workplace, the following interpretation is appropriate, "Masculine countries stressed pay security and job content; feminine countries stressed relationships and physical conditions" [21, p. 313]. In addition to these four characteristics, Hofstede and Bond [41] subsequently defined a fifth characteristic, long-term orientation or "Confucian dynamism," which was found to be particularly relevant to Asian culture. Long-term orientation cultures value virtues oriented toward future rewards, in particular perseverance and thrift. Short-term orientation stands for the fostering of virtues related to the past and present, in particular, respect for tradition, preservation of "face" and fulfilling social obligations. This dimension is associated with Confucian dynamism (i.e., Confucius' teachings); however, Hofstede named it long-term orientation because, as he explains, "Michael Bond and I [Hofstede] got perfectly meaningful scores on it from countries that had never heard of Confucius" [42, p. 54] .
As we see, Hofstede's original work defined four dimensions of national culture, but a fifth was added several years later. However, almost all references to Hofstede's work cite the original 1980 book where the four dimensions were initially defined. Therefore, in order to provide a reasonable and consistent scope to this research project, our citation analysis followed the 1980 book and its subsequent editions.
III. METHODOLOGY
In this citation analysis, our goal was to find IS research articles that were published in peer-reviewed journals. To accomplish this, a three-stage process was employed: the articles were found; they were classified according to their content; and then they were classified according to their use of the national culture dimensions.
A. Article Identification
The first stage of this process was to find the articles that referenced Hofstede [20] . While it was unlikely that all articles would be found, a thorough search was likely to find a substantial and representative portion.
To find the articles, the following procedure was used.
1) The Social Sciences Citations Index (SSCI) was searched for articles published between 1980 and 1999. Articles were identified as IS articles by their journal title (see Table XI for journal list). This resulted in an initial set of 42 articles. 2) An online search using ABI/Inform Global, PsychInfo, Sociology Abstracts, and the Applied Science and Technology Index was also done for the same time interval. These searches were done with the following keywords: Hofstede, MIS, IS, and culture. One additional article was found in ABI/Inform Global and none were found in the other searches. The ABI/Inform Global search also identified two additional articles that were cited in the SSCI but not in a traditional IS journal, for a total of three articles found with this method. 3) This initial search did not identify as many articles as the authors had expected; therefore, snowballing was done with the above articles to find others that were not found. Two other articles were found through this method. 4) Subsequently, the Journal of Global Information Management was targeted for a more focused search since this journal deals primarily with international issues that relate to IS. Hard copies of this journal were not readily available, so abstracts were read online through ABI/Inform Global. An article with any of the following terms: "culture," "Hofstede," "possible factors which may explain the findings were discussed" (or any similar statement), or if any of Hofstede's national culture dimensions were mentioned, was ordered and the reference list was checked for Hofstede. This resulted in ten additional articles being included in our sample. The results of the searches produced 57 articles from 22 journals. (See Table I for a summary of the search results and Table XI for the list of journals.) The list of journals was not extended further as the Citation Index covers a representative set of journals and the authors did not want to make a series of ad hoc decisions about which journals to include. The exception was the Journal of Global Information Management that was included due to its precise focus. Our focus in this paper is on the use of Hofstede's dimensions and not on discussions and conceptualizations of national culture in general.
To verify whether or not we had missed any key articles, we compared the results of our search with the reference list in Gallupe and Tan [12] , which had analyzed the IS and cross-cultural literature to create a framework for global information management. They had a total of 92 articles cited in their reference list. Only ten articles were cited in both reference lists (ours and Gallupe & Tan [12] ). We then went through the article titles in their reference list to check if there were some articles that were obviously missing from our sample. Again, key words such as "culture," "Hofstede," or any of the dimensions' names were sought. This identified 14 articles that were missing from our sample. Of these 14 articles, ten articles were from the Journal of Global Information Management. We had previously found these ten articles. They did not cite Hofstede; therefore, their exclusion was valid. The remaining four articles should have been included, but they were missed by our search methodology. These articles were not included in the following analyses due to availability issues.
Gallupe and Tan [12] had found 314 articles in total in the global IS literature, we had found 57 that cited Hofstede; therefore, our sample represents 18.2% of their articles.
If we were to infer that the ratio of missed articles to the referenced articles was the same for the whole population of the articles used in Gallupe and Tan's [12] analysis, then it could be assumed that we missed approximately 13 articles. If this were true, then the total number of articles that use Hofstede's theory or dimensions for global information management would be 70 57 13 . This means that only approximately 22% of global information management research uses Hofstede. It would be fair to call this sample a substantive and representative portion of all the target articles.
B. Coding
The purpose of the coding process was to categorize the articles according to the article's topic and the way in which the researchers cited Hofstede.
1) Article Topic Coding:
The first coding was done using the Barki et al. [23] classification scheme. This classification scheme was originally developed in 1983 through an extensive search of the IS literature and provides keywords that describe the IS research topics in a standardized and concise manner. The intention of this classification scheme was to allow for easier comparison between different research articles, as well as to provide a standard way for describing articles.
The resulting classification scheme divided the IS field into eight main categories (i.e., high-level categories) and gave each a letter code (e.g., A, B, etc.). These include the following: A-Reference Disciplines, B-External Environment, C-Information Technology, D-Organizational Environment, E-IS Management, F-IS Development and Operations, G-IS Usage and H-IS. Within each of these categories, more specific categories were developed and again each was given a two-letter code that identified the high-level category code first and also added a second identification letter (e.g., EL-IS Management Issues; GB-Users).
This original classification scheme has been adopted by several journals, including MIS Quarterly and has been updated by the authors twice since the original publication. For this paper, we used the most recent version of the classification scheme ( [23] ). This version of the classification scheme can also be found at: http://www.misq.org/roadmap/code/level1.html.
The following sequence was applied to generate the coding.
a) The second level of the classification system (e.g., EL-IS Management Issues) was used to identify topics relevant to the articles. b) Of the most relevant secondary-level classifications identified, the most relevant classifications were identified (up to three were allowed; most articles had only one or two). c) Next, all the relevant high-level classifications (e.g., E-IS Management) were identified. d) Finally, the best high-level classification for the article was selected.
Initially, classifications A, B, C, and D were excluded from the analysis. However, during the coding process, B, C, and D were identified as relevant for a few of the articles, so they were included. It should be noted that only D was identified as the best classification for a few articles and A, B, and C were never identified as the most relevant category.
2) Usage Coding: In addition to subject matter coding, all articles were coded as to the manner in which Hofstede was cited and the extent of its role in the article. Five possible codes were defined prior to coding. They were the following. a) Incidental: Incidental citations were defined as citations that only mentioned Hofstede and did not use the theory in an apparent manner. b) Defining or describing culture: Hofstede's theory and dimensions were discussed and used either to define the construct of culture or to describe the context of the study. c) Developing hypotheses or propositions: Hofstede's theory and dimensions were used to assist in the development of the hypotheses or propositions. These first three codes are mutually exclusive. The development of hypotheses/propositions coding implicitly includes the describing or defining culture. In addition to these, two other ways of using Hofstede were included. d) Post-hoc explanation: Hofstede's dimensions or "national culture" were mentioned as a possible factor for the results. e) Contributing to Hofstede's theory: The research results contribute to Hofstede's theory, such as by illustrating its validity (or lack thereof), or by adding to the theory.
These final two codes could be used in conjunction with one of the prior codes.
3) Coding Process: The coding process followed an iterative consensus procedure of initial independent work followed by a consensus building stage. Initially, two researchers coded both sets of characteristics for the articles independently. After the independent coding, the two researchers met and checked for agreement and disagreement. Initially, there were several disagreements; however, it became apparent that the following reasons created the differences in opinion: tion was whether culture needed to be defined using all dimensions or a minimum of one? In the end, the decision was made that if any national culture dimension was used that the article was placed in this category. Once these issues were clarified, nearly all differences were reconciled. There were eight articles in which the coders could not agree as to what was the best high-level classification for the articles. In each of these cases, there were two potential classifications, which related to the two key variables in the articles. The third author decided which was the most relevant classification by looking at the keywords to see if the article author(s) clearly favored one category over the other. If there was still no decision, a conjecture about the intended primary category was made of the author's intent.
Codes regarding the IS topic (as classified by the classification scheme [23] ) and how Hofstede's dimensions and theories were used were, therefore, assigned to each article. From this data, summaries of each level of analysis were developed and are reported in the following section.
IV. RESULTS
Recall that the purpose of this paper is to identify those areas of research that have cited Hofstede's Culture's Consequences, how those citations have been used by the researchers and to suggest opportunities for future research. The first two topics will be addressed in this section and opportunities for further research will be addressed in the subsequent discussion.
A. Areas of Research
In order to determine the IS research topics most influenced by Hofstede's work, the high-level (Table II) and secondarylevel (Table III) analyses were considered. Classification E-IS Management was the most prevalent category, with H-IS as the next largest category. In other words, IS research that has used Hofstede's dimensions has tended to focus on managerial aspects of IS, rather than technical or implementation issues. While this high-level analysis shows some significant differences in focus, the secondary-level analysis allowed for richer analysis. One reason was that multiple categories for a single article (e.g., EL-IS Management Issues and HA-Types of IS) were allowed. Table III shows the distribution of the secondary-level classifications. Articles were included in their most relevant classifications (the majority had one, the rest had two, none had three); therefore, the counts are greater than the number of articles coded.
Articles that cite Hofstede typically focus on E-IS Management Issues and H-Types of IS. More specifically, within IS Management Issues, issues that are addressed, include IS staffing, IS planning and, the most common secondary level category, EL-IS Management Issues. Types of IS was also a common secondary level category. This was due to the prevalence of studies on cross-cultural effects with group decision support systems (GDSS) [15] , [43] - [48] . GDSS research was among the first topics to be studied with respect to national cultures and this research was reported until 1998 (Table V) . Other categories that contained several articles were IS implementation and users. 
TABLE IV EL-IS MANAGEMENT ISSUES SUBCATEGORIES ANALYSIS
Since EL-IS Management Issues had 25 articles within it and had several different keywords associated with it, further analysis was done on this category. Table IV provides a detailed breakdown of category, (EL-IS Management Issues). This analysis was done with the keywords provided for EL-IS Management Issues [23] . From this Table IV, it is clear that adoption (i.e., technology acceptance model (TAM) [49] and technology transfer) was the key subject for the majority of these articles and indeed for a significant portion of the articles overall. A common topic was the validity of TAM for cultures other than North American culture. TAM research drew upon Hofstede's research, beginning in 1994 (five years after TAM was first introduced to the literature) and remains a popular research stream (Table V) .
A subsequent analysis investigated the use of Hofstede's dimensions and theory over time, to see if there was a trend in its use (Table V) . The first apparent trend apparent is the switch from F-IS Development and Operations (1994) (1995) (1996) to G-IS Usage (1996) (1997) (1998) (1999) (2000) . The second trend is that the prevalence of E-IS Management has increased over the years; the prevalence of H-IS has also increased, but not to the same extent as E-IS Management. These two categories are also the only categories to have been present throughout the entire time interval.
Overall, the use of Hofstede has changed over time, albeit not drastically. The subtlety of the changes may be due to the short history of its use in MIS. Despite this subtlety, it is apparent that the integration of Hofstede into certain fields has increased.
B. Integration
The next stage of analyses was to investigate how Hofstede was cited. To analyze this, Table VI was developed to create a cross-tabulation of the high-level categories with the levels of citation use that was coded. In order to see if there was a difference in the usage across high-level categories, a Chi-square test for independence was conducted. This statistical test showed that no significant difference in usage existed between the high-level categories ( ; 0.997). Incidental usage of Hofstede is quite common and indeed it is the modal coding for each high-level research category. Furthermore, relatively few articles contributed back to Hofstede's theory.
Again, the category E-IS Management and the subcategories EL were divided into a finer level of detail, in order to better understand the distribution among the categories (Table VII) . The categories that were most likely to contain research that has used Hofstede were the following: IS Planning, IS Staffing, IS Evaluation, IS Management Issues, IS Integration and IS Globalization. IS Staffing was the only IS management subcategory that contained articles that explicitly contributed to Hofstede's theory.
Finally, Table VIII summarizes the detailed contributions of each dimension, nested by category, as previously described. While the focus of this paper is on Hofstede's original dimensions, findings relevant to long-term orientation have been included when they were part of an article included in the analysis. Each of these summaries were derived from the individual studies that specified the relationships between the specific dimensions and the IS topic. No summaries were included unless there was explicit discussion of these relationships, either through propositions, or conclusions. For instance, in the types of IS section, under uncertainty avoidance, it was proposed that countries high in UAI might want formal rules for videoconferencing meetings [4] .
C. Summary
This section has reported on the results of the citation analysis. It shows that Hofstede's work has contributed to the IS research but that there is considerable variation in how researchers have used it. The following section will discuss some of the possible reasons for this and some opportunities for further theoretical integration.
V. DISCUSSION
One of the basic reasons we undertook this research was to see if there were ways in which IS researchers could make better use of Hofstede's national culture dimensions and in which areas those might be. Given that many technologies being deployed today are aimed at increasing collaboration within groups and organizations (e.g., video and teleconferencing, electronic meeting systems, and knowledge management systems). For many organizations, these implementations cross borders and introduce national cultural diversity. As technologies and organizations continue to evolve the need for theory to integrate IS and national culture has never been greater. One of the main advantages of Hofstede's framework is that it allows the comparison of studies across methodologies and contexts. As shown in our citation analysis, IS research has not extensively integrated Hofstede's cultural dimensions into the development of hypotheses, models or theories. It is also evident from our initial analysis that Hofstede's cultural dimensions are not actively used by a large proportion of IS researchers. Indeed, many articles cite Hofstede incidentally, in order to set the context of the study as one where national culture has some importance. Even with these incidental references, a relatively low number of articles that deal with Global IS incorporate the national culture dimensions (approximately 22%). While there have certainly been valuable studies that inform researchers and practitioners, the impact has suffered from a lack of theory development. In turn, this has led to a reduced impact of these studies as a body of knowledge to the IS field. Too often studies have focused on country-specific, technology-specific studies without considering the nature of the information technology (IT) or countries under investigation. In remainder of this section, we will first review the topical integration of Hofstede's framework and then implications for researchers.
A. Coverage
Our results suggest that Hofstede's national culture dimensions have not been applied in equal measures to all areas of IS research. In general, we see that the bulk of the research is focused on issues related to E-IS Management and H-IS, while issues related to F-IS Development and Operations and G-IS Usage remain relatively unexamined. These are important areas that would benefit from attention.
The bulk of the research conducted in the IS category is contained in the subcategory Types of IS. This is unsurprising considering the popularity of the category among researchers in general [50] , [51] . It is notable that a single type of technology, group decision support systems (GDSS), dominates. This may be in part due to the fact that the study of GDSS was an im-portant MIS topic throughout the 1990s (over 350 studies in the past ten years). In addition, the large amount of research on GDSS and culture may reflect the popularity of research on the influence of group diversity (e.g., relational demography) on decision processes that has been conducted in other fields (e.g., organizational behavior, conflict management, and psychology). Considering how the diversity of organizations is increasing concomitantly with an upsurge in teamwork, this interest is understandable.
The issues contained in the E-IS Management category may be especially well suited to Hofstede's cultural dimensions. Certain topics, such as IS technology transfer and IS planning both lend themselves quite easily to research on national culture because they each deal very explicitly with human factors. National culture aside, they are also popular areas of research in their own right with significant implications for practitioners. For example, in the past decade, nearly 500 articles have been published that discuss TAM and its implications [52] .
A new development in the cultural-IS research is the suggestion that perhaps the Internet, itself, might be considered as a separate culture [53] that transcends national boundaries; much more research is needed to investigate this claim more fully. This would extend Hofstede's framework from national borders to supranational organizations. It would also have interesting ramifications for other international entities that build strong ties between their members.
Our analysis also suggests that the classification system [23] used could be updated. The broader categories (e.g., E, F, and H) are useful and still apply, as do most of the subcategories, with two exceptions. The subcategories in IS, HA-Types of IS and HB-IS Application Areas, are somewhat outdated. Some of the articles in our sample did not fit under the specific keywords listed within these subcategories (e.g., Internet, web-based systems, e-commerce in all its myriad forms and newer technologies). This is not surprising as the [23] classification scheme was previously updated after five years and it has not been updated in the last eight years. While this classification scheme is no longer 100% accurate for classifying all of the possible studies, it was chosen for this study as it enabled the researchers to classify the studies in a well accepted, standardized classification system. An emergent classification scheme would not have identified research "holes" as well as the Barki et al. [23] scheme.
While there are certainly technologies and topics that could benefit from increased attention, the more important results from the citation analysis focus on the deficiencies in developing theoretical structures to better understand the relationship between culture and IS.
B. Implications for Researchers
In writing this paper, we wanted to know how the use of Hofstede's framework has helped develop a theoretical basis for the integration between culture and IS. Unfortunately, from our citation analysis, the body of knowledge is too small to draw significant general conclusions. There are interesting findings in specific contexts but they are difficult to generalize as the research has been conducted in a manner that resists building a cumulative tradition. On the basis of the citation analysis, we propose a set of possible approaches to accelerate the development of theory: the appropriate usage of national culture dimensions, introducing national culture dimensions as independent variables, introducing the national culture dimensions as moderating variables and using national culture as a control variable. Each is discussed in the following.
1) Usage of National Culture Dimensions: First, prior to using national culture dimensions, researchers must have theoretical reasons for including them in any study. While there is no single theory that addresses culture's influence with IS and it is not the purpose of this paper to propose one, the following is an outline for how it may be incorporated into a theory. Hofstede has defined culture as the collective programming of the mind, which is based on values. Values and attitudes underlie human behavior and preferences; therefore, the connection to the values and the relevant behaviors (e.g., IS usage, implementation) or preferences (e.g., IT characteristics, infrastructure) must be theorized first. The dimensions provide a handle for researchers to define and analyze how different values relate to IS and the relevant behaviors or preferences.
Second, researchers must be sure to use the dimensions for the purposes for which they were intended. As mentioned earlier, Hofstede's dimensions are intended to describe values at a national (or group, i.e., subculture) level, not at an individual level. They are helpful in developing and bounding theory that considers national cultural differences relevant. They are not useful in investigating small relatively homogenous groups where the real differences are likely to be less than the natural variance within the national culture. For example, an appropriate set of countries [54] would still need to be surveyed in order to capture requisite variety.
While it is true that national cultures change slowly, it is dangerous to simply assume Hofstede's results. There is more international travel than there was previously, the number and influence of global cultural icons has increased and instant communication is more readily available, all of which expose individuals to other cultures and enable slow change. Hofstede originally surveyed employees in 67 countries and reported on 40 countries (50 in the latest edition; [21] ). Many of these countries have changed significantly in the past 20 years (e.g., countries' scores on individualism have increased over the years [21] ); however, it is uncertain as to what the resulting ranking is of the countries and the scores reported are still not current. It behooves researchers to apply scales to measure the actual dimensional values of their sample respondents, rather than relying on potentially outdated categorizations.
Ideally, the researchers should reapply Hofstede's scales, but this seems rarely done. There are a number of reasons why this may be so. It may be that researchers find the instrument to not be descriptive enough; they may be more interested in different dimensions; or similarly, the researchers may be interested in a different level of analysis than the national level. Researchers may also believe that the measures and the assumptions underlying them are outdated, given the increased intercultural contact that has accompanied globalization. However, the normal response of the field to this issue is to improve the operationalization, not to ignore the construct. Further, Hofstede [21] provides a 20-item questionnaire and method that can be used to measure the five dimensions. The questionnaire in several languages is available for research use for a reasonable copyright fee from the Institute for Research on Intercultural Cooperation, Tilburg University, The Netherlands.
Additionally, it is possible for researchers to use the definitions and operationalizations of the national culture dimensions to study cultures in a qualitative manner. If, indeed, the dimensions and their operationalizations are valid, they should be useful in both qualitative and quantitative studies. These recommendations follow the positivist tradition and Hofstede's dimensions are probably not suitable at all for interpretivist or critical research as these paradigms have different ontological perspectives that are not congruent with the assumptions of Hofstede's dimensions.
2) Independent Variables: An approach to improving crosscultural research would be to introduce national culture, as operationalized by Hofstede, as independent variables to the model. By looking at the national culture definitions as provided by Hofstede [20] , [21] , researchers can hypothesize as to what dimensions would most likely play a role in the treatment of the IT artifact. In the citation analysis, all four dimensions were found: power distance and individualism-collectivism are cited most frequently; uncertainty avoidance and masculinity-femininity follow closely. This is not surprising as strong theoretical arguments can be made for the inclusion of each dimension.
Power distance relates to the hierarchical or egalitarian structure of cultures (and businesses) and IS often are designed to enhance the organizational structure of power [55] . Similarly, individualism and collectivism dictate how individuals relate to one another and their goals. Again, IS are used in ways to assist in the attainment of goals [56] ; therefore, it is not surprising that this dimension is relevant. Masculinity-femininity can be related to IS as high masculinity infers an emphasis of competitiveness. In this vein, Hofstede [21] , in the most recent edition of his book, hypothesizes that countries with higher masculinity and higher power distance characteristics are predisposed to technological solutions. IS have been highly used by North American companies to enhance the business' competitiveness [57] . This notion may not hold as strongly for other countries that value cooperation. These countries may implement IS to enhance cooperation (e.g., GDSS).
It is also easy to understand why uncertainty avoidance would influence IS research, in particular adoption and implementation, as IS can be viewed as tools to reduce ambiguity and risk for design and strategy and they can also be viewed as ambiguous and risky projects themselves for adoption and implementation [58] . While risk and uncertainty avoidance are not synonymous [21] , they are interrelated such that technology can be used to mitigate uncertainty and environmental risk [20] , but the introduction of new technology can introduce new uncertainty and risk. This makes uncertainty avoidance a candidate for inclusion in any study regarding IT artifact, as this dimension is sensitive to "newness" and "change".
As an example of the effect of the cultural dimensions on IS research, consider the following case. Earlier, it was stated that uncertainty avoidance might help explain national differences in IS management and activity. Similarly to Hofstede's original study that developed hypotheses that predicted the effect of the dimensions on national indicators, one could propose that countries with lower uncertainty avoidance would adopt new technologies as a society faster. Hofstede's dimension scores were regressed against Internet subscription rates in OECD countries. Table IX shows the data for a basic test of this proposition. The Bivariate correlations are reported in Table X . As can be seen, a significant correlation between national Internet subscription rate and each dimension exists. However, when a stepwise regression is run, only uncertainty avoidance is found to be a significant predictor ( , 0.001, 62% of variance explained) of Internet subscription rates, hinting that there is perhaps a strong underlying relationship. This statistical test is not meant to substitute for an exhaustive research report but rather point toward interesting theory building opportunities.
In terms of other IT artifacts, given the current interest in knowledge management systems (KMS), we would expect these to become a hot topic in the next few years with some researchers certainly investigating national culture effects [59] , [60] . This would follow the pattern of GDSS in the early 1990s. Clearly there is an opportunity to build on results from the GDSS literature to begin to understand how IS and national culture relate. For example, Dustbar and Hofstede [4] found that stronger uncertainty avoidance cultures wanted more formal rules for GDSS. Robichaux and Cooper [61] found that feminine cultures benefited from anonymous participation. As both of these studies drew upon Hofstede's framework to derive hypotheses, a KMS researcher might draw upon the findings to build their hypotheses and model contributing to theory development. Using Hofstede's dimensions of national culture as independent variables would also develop studies that are less "nationspecific" and focused more clearly on the dimensions that can be used to define national culture. By focusing less on the national identity and more on the underlying dimensions, a better understanding of how the characteristics of the dimensions interact with IS and behavior, rather than categorical data, which is solely generalizable to the specific countries studied. Again, with this approach, it is recommended that researchers measure the dimensions rather than assume their value from Hofstede's historical data as some of the dimensions have changed, while others have not [21] . This may be particularly important when considering the presence of subcultures, as their dimension scores were not captured by the original studies.
Consider the following example of how a research study might be done differently to increase its predictive validity. Keil et al. [62] investigated cross-cultural project management by testing a structural equation model of escalation behavior in Finland, The Netherlands, and Singapore. A set of hypotheses specifically theorized that uncertainty avoidance would affect behavior. To test these hypotheses, structural models were run for each country separately and then significant path coefficients were compared between Singapore (lower uncertainty avoidance) and Finland and The Netherlands (mid-range uncertainty avoidance). This study was valuable in that it did indicate there were cultural differences.
However, the conclusions may have been more generalizable had a different approach been taken to the operationalization of national culture. There are three primary issues. First, as uncer- tainty avoidance was not specifically included in the models, the existence of another explanatory factor cannot be excluded. Second, uncertainty avoidance was not measured for these respondents and as such the possibility exists that the respondents may not be representative of the national culture. Third, as Keil et al. [62] point out, no country with high uncertainty avoidance (such as Japan or Greece) was included in the sample and this is a clear limitation. Introducing uncertainty avoidance explicitly into the model would have made the choice of country less important and likely would lead to better internal and external validity of the results.
Overall, Hofstede's dimensions provide us with a lens to develop a priori hypotheses as well as compare different technologies. By relating the dimensions of national culture specifically to the characteristics of the technology, it would assist in creating a better understanding of the relationship between national culture and IT artifacts.
3) Moderating Variables: Another way in which Hofstede's dimensions could be introduced would be to hypothesize a mod- erating role. To illustrate this idea, consider a theory that has played an influential role within the IS adoption and implementation literatures, the theory of planned behavior (TPB) [63] . While Hofstede's cultural dimensions utilize a national unit of analysis and TPB has been developed for an individual unit of analysis, the introduction of possible cultural factor into the model is particularly important for a study where national cul-ture might play an important role in comparing different populations. Ajzen states, "intention is based on attitude toward the behavior, subjective norm and perceived behavioral control, with each predictor weighted for its importance in relation to the behavior and population of interest [emphasis added]" [63] . Ajzen would certainly expect national culture to influence the weighting of the predictors of intention.
For example, one could expect individualism-collectivism to influence the predictor weightings. In a culture that was more individualistic, we would expect the relative weighting of subjective norm to decrease and the weightings of attitude toward the behavior and perceived behavioral control to increase, as an individual's opinions are more important to that individual in such a culture. In a related result, Straub et al. [64] found that as uncertainty avoidance becomes stronger, TAM may no longer be appropriate. As TAM differs from TPB primarily in the exclusion of perceived behavioral control and subjective norms, this could be taken as evidence that the relative weighting of the attitudinal component is decreasing.
Overall, it would benefit IS research to include the national dimensions as a possible moderator variables for the existing theories such as TBP and TAM. By integrating them explicitly within the theories and models, we can better understand the relationship between culture and behavior (e.g., IT use and appropriation).
4) Control Variables:
Finally, the national culture dimensions should be considered key control variables, as are traditional demographic variables such as age and sex. As several national economic and social indicators have been linked to Hofstede's dimensions [21] , the dimensions might be useful controls for variance, if the sample is drawn from different cultures.
5) Synopsis:
Our analysis shows that the majority of IS research on the influence of national culture has been concentrated on a small number of countries. A typical study compares how a particular theory is applicable to the U.S. and to one or two other (usually Asian) countries. Given the globalization of IS, future research should simultaneously test theories in a number of countries, including those in South America, Africa, and Eastern Europe. Using the dimensions directly to describe the population of interest would make it easier to extend research results.
C. Limitations
There are certain limitations to this research that need to be addressed. The list of articles that were included in our analysis is not exhaustive. Articles published in foreign languages were not included, due to the difficulty of obtaining access to them. Articles from nonrefereed sources and articles published after 1999 were also excluded. However, the articles in our analysis are representative of the research that is being done in this area.
Furthermore, one or more of the judges might have introduced bias during the coding process, which would have skewed the results. However, the initial stage of the coding process was completed independently before it was checked collectively. More importantly, the coding scheme was relatively straightforward and allowed for consistency.
VI. CONCLUSION
Hofstede's dimensions enable IS researchers to gain a "handle" on the difficult concept of culture and allows us to do quantitative analyzes of group differences. (It could similarly be used for qualitative analyses.) It would be unwise to solely rely on Hofstede's concept of culture-as it would be unwise to assume any aspect of reality is quantifiable by a single measure. However, that is why fields rely on multiple methodologies and epistemologies to understand reality. There is a need within IS for there to be interpretivist, critical, positivist, quantitative and qualitative research, research at the individual and organizational level, research at the regional and national levels, and research on cross-cultural differences between nations and subcultures within nations. Furthermore, as Hofstede [21] contends, "phenomena on all levels (individuals, groups, organizations, and society as a whole) and phenomena related to different aspects (organization, polity, exchange) are potentially relevant" [21, p. 20] , thus it is important for research to occur at all levels of analysis to avoid compartmentalization of cultural aspects. However, there are appropriate means for analyzing each level. It is our contention that the correct use of Hofstede at the national (or subcultural) level will assist in furthering our understanding.
At this time, Hofstede's national culture dimensions and IS research seem to be moving toward closer integration; however, the integration process is occurring in fitful, uneasy spurts. Hofstede's research is mostly only used incidentally and there is a weak feedback link from IS research to Hofstede's theory and dimensions. There is a general need for IS researchers to work to improve the usability of the dimensions and to test their validity (particularly the countries' indices or scores on the dimensions). Finally, there is a need for IS researchers to integrate the dimensions more closely with the theoretical developments, as our colleagues in other management fields are doing. Clearly, there are many opportunities for researchers to make meaningful contributions in this topic area.
